ABSTRACT In eight normal and eight asthmatic subjects airway responsiveness to methacholine was measured by means of partial flow-volume loops at 0800 and 1800 hours on the same day. Airway responsiveness was lower in the evening in both normal and asthmatic subjects.
methacholine producing a 20% fall in FEV, (PC,) and a 40% fall in '40p (PC40) were determined.
Logarithmic transformation of PC20 and PC40 values was carried out before analysis. Comparisons were made by paired t tests.
Results
Diurnal variation in airway calibre in asthmatic and nonasthmatic subjects is well documented.' De Vries et al2 found a diurnal variation of histamine responsiveness in asthmatic subjects challenged repeatedly over 24 hours. We have measured airway responsiveness to methacholine in normal subjects at 0800 and 1800 hours, and compared the results with those obtained in asthmatic subjects.
There was no significant difference in baseline values of FEV, or V4, between 0800 and 1800 h in either group of subjects (asthmatic subjects: mean (SD) FEV, (007) v 248 200-, 100 -
Methods
We studied eight non-smoking subjects with no history of respiratory disease (seven male; mean age 30 5 years) and eight asthmatic subjects (five male; mean age 44 years). The asthmatic subjects had documented reversible airflow obstruction, but few symptoms. Subjects were asked to withhold all medication from 2200 h on the day before the study. PC20 and PC40p were significantly higher in both normal and asthmatic subjects at 1800 than at 0800 h. PC40p rose in all the normal subjects (average rise 3 0 fold; p < 0 001) and in all but one of the asthmatic subjects (average rise 2 7 fold; p <0001) (figure). We could obtain a PC20 value in only five of the eight normal subjects in the moming and in only one in the evening. The mean maximum fall in FEV, in this group was 23% (13-6% at 0800 and 11% at 1800 (p < 0 005). PC20 values rose in six of the eight asthmatic subjects (average rise 1 5 fold; p < 0 02).
Discussion
Airway responsiveness to methacholine was lower (PC values higher) at 1800 than at 0800 h in the absence ofany significant change in baseline airway calibre as measured by FEV, or PC4,p. These results are in agreement with those of previous studies.2 56 The magnitude of the changes in bronchial responsiveness was similar in the two groups, PC40p being three times as high in the evening as in the morning in both normal and asthmatic subjects. The mechanism by which the response to methacholine changes during the day appears therefore to be related to normal regulation of bronchial smooth muscle function rather than any pathological state. The finding of a similar decrease in cough response to citric acid during the day7 implies an overall down regulation, both motor and sensory, of airway responsiveness during the course of the waking day. When bronchial challenge testing is used for diagnostic purposes8 care must be taken to ensure that the time of day at which subjects are assessed is considered when results are interpreted. The figure shows that our least sensitive asthmatic subject showed a variation in PC. that would lift him in the evening test into the range of our subjects who were normal at 0800 h. Studies attempting to assess the prevalence of bronchial hyperresponsiveness in a population that use the Heaton, Gillett, Snashall same arbitrary cut offpoint, irrespective of when the subjects were tested,9 may produce misleading results with "intermediate" reactors possibly crossing the cut off line, depending on whether they were tested in the morning or in the evening.
In conclusion, changes in bronchial responsiveness during the waking day occur in normal and asthmatic subjects.
When sensitive tests, such as the VO,, are used to assess responsiveness this variation is of considerable magnitude and necessitates care in the interpretation of the results of bronchial challenge testing. 
